Acute Hemodynamic Effects of Intra-aortic Balloon Counterpulsation Pumps in Advanced Heart Failure.
The utility of intra-aortic balloon counterpulsation pumps (IABPs) in low cardiac output states is unknown and no studies have explored the impact of IABP therapy on ventricular workload in patients with advanced heart failure (HF). For these reasons, we explored the acute hemodynamic effects of IABP therapy in patients with advanced HF. We prospectively studied 10 consecutive patients with stage D HF referred for IABP placement before left ventricular assist device (LVAD) surgery and compared with 5 control patients with preserved left ventricular (LV) ejection fraction (EF) who did not receive IABP therapy. Hemodynamics were recorded using LV conductance and pulmonary artery catheters. Cardiac index (CI)-responder and CI-nonresponder status was assigned a priori as being "equal to or above" or below the median of the IABP effect on CI, respectively, within 24 hours after IABP activation. Compared with controls, patients with advanced HF had lower LVEF, lower LV end-systolic pressure, lower LV stroke work, and higher LV end-diastolic pressures and volumes before IABP activation. IABP activation reduced LV stroke work primarily by reducing end-systolic pressure. IABP therapy increased CI by a median of 20% as well as increased diastolic pressure time index and the myocardial oxygen supply:demand ratio. Compared with CI-nonresponders, CI-responders had higher systemic vascular resistance, lower right heart filling pressures, and a trend toward lower left heart filling pressures with improved indices of right heart function. Compared with CI-nonresponders, the diastolic pressure time index was increased among CI-responders. IABP therapy may be effective at reducing LV stroke work, increasing CI, and favorably altering the myocardial oxygen supply:demand ratio in patients with advanced HF, especially among patients with low right heart filling pressures and high systemic vascular resistance.